Nitric oxide modulation of neurally induced proximal tubular fluid reabsorption in the rat.
This study investigated the role of NO in mediating the renal sympathetic nerve-mediated increases in proximal tubular fluid reabsorption (Jva). In inactin-anesthetized Wistar rats, renal sympathetic nerve stimulation (15 V, 2 ms) at 0.75 and 1.0 Hz did not change blood pressure or glomerular filtration rate but did decrease urine flow and sodium excretion in a frequency-related fashion by 40% to 50% at 1.0 Hz (both, P<0.01). Renal nerve stimulation in control animals increased Jva by 11% at 0.75 Hz (P<0.05) and 31% at 1.0 Hz (P<0.01). Intraluminal N(omega)-nitro-L-arginine methyl ester (L-NAME) resulted in a higher basal Jva (19%, P<0.05), and renal nerve stimulation had no effect on Jva. When L-NAME plus sodium nitroprusside was present intraluminally, however, there were frequency-dependent increases in Jva that were similar in pattern and magnitude to the control rats. Introduction of the relatively selective nNOS blocker 7-nitroindazole intraluminally, at 10(-6) and 10(-4) M, raised basal Jva by 18% and 24%, respectively (P<0.01), and renal nerve stimulation did not change Jva. Intraluminal aminoguanidine (10(-4) M), a relatively selective iNOS blocker, did not affect basal Jva, which remained unchanged during renal nerve stimulation. These data are consistent with NO exerting a tonic inhibitory action on the basal levels of Jva, which, in part, is caused by NO generated by the nNOS isoform. Moreover, the findings have revealed that the presence of NO is necessary to ensure that renal nerves can stimulate fluid reabsorption by the proximal tubules, requiring NO generated from both nNOS and iNOS.